Depletion of ATP but not of GSH affects viability of rat hepatocytes.
The purpose of this study was to examine the role of glutathione depletion and alterations in the energy status in the induction of acute cytotoxicity to freshly isolated rat hepatocytes. Depletion of intracellular glutathione by diethyl maleate and phorone to levels below 5% of control did not induce loss of viability nor loss of intracellular ATP. Ethacrynic acid, a compound known to deplete mitochondrial GSH in addition to cytosolic GSH, induced cell killing after a depletion of ATP, next to GSH depletion. The results confirmed that depletion of intracellular glutathione alone does not necessarily result in cell killing. Only when glutathione depletion is succeeded by reduction in ATP levels, loss of cell viability is observed. The relationship between alterations in the energy status and the induction of cell death was further substantiated by inhibition of glycolytic and mitochondrial ATP generation. Treatment of hepatocytes either with iodoacetic acid to inhibit glycolysis (in hepatocytes from fed rats) or with potassium cyanide to inhibit mitochondrial respiration (in hepatocytes from both fed and fasted rats) revealed that depletion of intracellular ATP could lead to lethal cell injury. The susceptibility of cells to metabolic inhibition was better reflected by the rate of reduction in the energy charge than by the reduction of ATP alone. In conclusion, our results suggest that alterations of the energy status may be a critical event in the induction of irreversible cell injury. Depletion of cellular GSH is only cytotoxic when followed by a reduction of the energy charge.